Splenic rupture is a rare but potentially fatal complication of infectious mononucleosis. Athletes returning to contact sports following infectious mononucleosis are at potential risk of splenic rupture secondary to abdominal trauma. No clear consensus exists as to when it is safe to allow these athletes return to contact sports. Suggested periods of abstinence have ranged from 2 weeks to 6 months. We outline our experiences with the use of abdominal ultrasonography at 1 month aft er the diagnosis of infectious mononucleosis as a means of determining when athletes can safely return to contact sports. Our study group was made up of 19 such patients (mean age: 16.7 yr). We found that 16 of these patients (84%) had normal splenic dimensions on ultrasonography 1 month aft er diagnosis, and they were therefore allowed return to contact sports. While the remaining 3 patients had an enlarged spleen at 1 month, their splenic dimensions had all returned to normal when ultrasonographic examination was repeated at 2 months postdiagnosis. We conclude that serial abdominal ultrasonography allows for informed decision making in determining when athletes can safely return to contact sports following infectious mononucleosis.
Introduction
Infectious mononucleosis can cause respiratory, neurologic, hematologic, and cardiovascular sequelae. Apart from the rare presentation of severe airway compromise, the most feared complication is splenic rupture, which can occur either spontaneously or secondary to trauma. 1 Splenomegaly is reported to occur almost universally in infectious mononucleosis. 2 As the spleen undergoes lymphocytic infi ltration during the acute phase of infection, it becomes enlarged and is no longer fully protected by the rib cage.
Approximately 1 to 3% of all 15-to 21-year-olds contract infectious mononucleosis every year, and a considerable proportion them are involved in regular strenuous physical activity and contact sports. 3 However, athletes who return to contact sports with persistent splenomegaly are at potential risk of splenic rupture secondary to trauma. Th e risk of morbidity and even mortality that faces a patient without a functional spleen makes the decision as to when he or she can return to contact sports aft er infectious mononucleosis an important one. No clear consensus exists, and recommendations vary widely. Suggested rest intervals have included 2 weeks, 4-6 3 weeks, 7-9 4 weeks, 10-12 8 weeks, 13 and even 24 weeks. 14 Studies of patients with infectious mononucleosis show that the spleen usually reaches its maximum size 3 weeks aft er diagnosis and gradually returns to normal thereaft er. 7 However, it is unclear as to when all spleens will have returned to normal. In our department, all such patients undergo an abdominal ultrasonographic examination following discharge to confi rm normal splenic size prior to receiving clearance to return to contact sports. In this article, we outline the fi ndings of this practice over a 36-month period.
Patients and methods
Upon receiving the approval of the Ethics Committee of the Mid-Western Regional Hospital in Limerick, Ireland, we performed a prospective study over the ultrasonography. Th e splenic length in these 4 patients was 18, 16, 15, and 14 cm. None of these patients had a ruptured spleen. Two of these 4 patients were among the 3 with persistent splenomegaly at the 1-month postdischarge ultrasonographic examination.
No patient in our study experienced any form of splenic injury upon their return to contact sports.
Discussion
Splenomegaly is the principal limiting factor that prevents athletes from returning to contact sports following infectious mononucleosis. Splenic length is regarded as a crucial measurement, with 12 cm being regarded as the maximum length that allows the spleen to lie under the protection of the rib cage. 16 In our study, we identifi ed 3 patients with an enlarged spleen (>12 cm) 1 month aft er diagnosis; the splenic lengths in these 3 patients were 13.3, 14.0, and 14.5 cm. Without abdominal ultrasonography, these patients might have returned to contact sports with an enlarged spleen, which would have exposed them to a potential risk of splenic rupture. Th e other 16 patients in our study were found to have a normal-sized spleen (mean length: 9.75 cm) on ultrasonography, and they were allowed return to contact sports only 1 month aft er their diagnosis of infectious mononucleosis. Th ese patients might have otherwise been advised to abstain from such activities for as long as 2, 3, or even 6 months.
In a study similar to ours published in 2008, Hosey at al investigated the role of weekly ultrasonography in determining when 20 athletes with infectious mononucleosis could return to contact sports; these assessments continued until splenomegaly resolved. 17 Th e authors observed a mean increase in splenic length of 36-month period from August 2004 through July 2007. We identifi ed all patients who had been admitted to our hospital's otolaryngology unit with acute tonsillitis. Inclusion criteria included (1) a confi rmed diagnosis of infectious mononucleosis by standard heterophile antibody testing (Monospot), (2) clinical fi ndings consistent with acute infectious mononucleosis, and (3) regular participation in strenuous physical activity and contact sports. A total of 19 patients-7 males (mean age: 16.5 yr) and 12 females (mean age: 16.8 yr)-met the inclusion criteria.
Because it is well documented that patients with infectious mononucleosis almost universally develop splenomegaly during the acute phase of their illness, an ultrasonographic examination of the abdomen was not routinely performed on admission. 15 Such imaging was reserved to look for splenic rupture in patients who developed abdominal pain during their hospital stay.
Following their discharge from the hospital, all patients were advised to abstain from strenuous physical activity and contact sports for 1 month. At the end of this hiatus, an ultrasonographic examination of each patient's abdomen was performed to assess splenic size. Patients with a normal-sized spleen at 1 month were allowed return to contact sports, and those with persistent splenomegaly were scheduled for monthly follow-up examinations until their splenic size returned to normal. A normalsized spleen was defi ned as one that was no larger than 12 cm long, 7 cm wide, and 4 cm thick. Th ese fi gures were based on a study of 800 normal adults by Frank et al, who found that 95% of the spleens in their investigation fell within these dimensions. 16 Other data collected included patient age, sex, and the type of sports they played (table) .
Results
At the 1-month follow-up, we found that 16 patients (84%) had a normal-sized spleen and 3 patients (16%) had splenomegaly. In the group as a whole, the mean splenic length was 10.4 cm. Among the 16 patients with a normal-sized spleen, the mean length was 9.75 cm; the 3 patients with an enlarged spleen had splenic lengths of 13.3, 14.0, and 14.5 cm.
Th e 16 patients with a normal-sized spleen were allowed return to contact sports immediately. Th e 3 patients with splenomegaly underwent a repeat examination 1 month later, at which time their splenic length had returned to normal (12, 11, and 12 cm, respectively).
Four patients (21%) developed abdominal pain during their hospital stay and underwent early abdominal In view of the risk of splenic rupture, determining when an athlete with infectious mononucleosis can return to active sports is an important decision. Such a decision is oft en diffi cult and fraught with potentially serious implications. Moreover, many of these athletes compete in sports at the highest local, national, and even international levels. Th is places further pressure on the deciding physician to clear the patient to return to contact sports as soon as possible, as these decisions can have important sporting implications. Obviously, the decision is easy when the patient is sick, febrile, and/or dehydrated. It is the athlete who is outwardly well with minimal symptoms who poses a dilemma.
In our experience, ultrasonography is the best means of determining spleen size. Physical examination with simple palpation might seem to be a logical alternative, but various studies have shown it to be inconsistent and unreliable. 16 Indeed, Riemenschneider and Whalen found that only 17% of enlarged spleens were detected on clinical examination, compared with 100% detection by ultrasonography. 18 Computed tomography and magnetic resonance imaging are obvious alternatives to ultrasonography for detecting splenic enlargement, but they are mainly used to assess potential complications such as splenic rupture. Also, their use may not be a realistic option in all clinical settings. Ultrasonography, however, is not without its limitations. Th e normal range of dimensions of an adult spleen remains in question. Some authors have suggested that it is important to consider the patient's body mass index (BMI) when measuring the size of the spleen; this might be especially useful in athletes who may have a higher-than-normal BMI. 19 Also, McCorkle et al observed that the splenic dimensions of tall athletes are larger than those of the normal population. 20 Our fi ndings support the use of a simple, inexpensive solution to the management of a not infrequently en-countered clinical question: When should an athlete be permitted to return to contact sports following infectious mononucleosis? To the best of our knowledge, ours is only the second published study in which serial ultrasonography was used to assess splenic size in athletes returning to sports following infectious mononucleosis; the Hosey study was the fi rst. 17 A weaknesses of our study is that our patient population was small (N = 19), as was the population in the study by Hosey et al (N = 20) . Another weakness of our study was the fact that we did not know the splenic dimensions in our patients prior to their illness; yet even in the absence of such baseline data, it is still possible to determine normal splenic dimensions by repeating abdominal ultrasonography many months aft er the infectious mononucleosis has resolved, as splenic dimensions would presumably have returned to normal. Finally, we are conscious that our upper limits of normal splenic length (12 cm), width (7 cm), and thickness (4 cm) may not apply to all athletes, but as mentioned, Frank et al 16 found that 95% of individuals have splenic dimensions within these measurements.
In conclusion, since there are no reports of any athlete with a splenic rupture related to infectious mononucleosis whose spleen size had been documented as normal, we conclude that an ultrasonographic examination of the abdomen at 1 month is a prudent investigation for those athletes who wish to return to strenuous physical activity and contact sports. It allows for informed decision making regarding athletes who are recovering from infectious mononucleosis, particularly when pressure is exerted on the physician to quickly permit a return to contact sports. Nevertheless, clinical judgment remains the cornerstone of the decision-making process, and the safety of the patient is the paramount consideration.
